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© Two-wire sensor.

© A sensor is provided for connection with a use

circuit via two conductors, The sensor receives its

electrical power from the use circuit via the two

conductors and similarly provides its output signal

indicative of the sensed phenomenon via the same

conductors. An unregulated source potential is pro-

vided to a terminal of the sensor from a supply

potential via the use circuit. Voltage regulating cir-

cuitry in the sensor converts the unregulated source

potential to a regulated operating potential for its

active circuit elements. Certain output circuitry in the

sensor is connected to the terminal having the un-

regulated source potential for conveying an output

signal from the sensor to the use circuit.
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Two-Wire

Technical Field

The invention relates to sensors or detectors

and more particularly to sensors requiring electrical

power from an external source. More particularly

still,, the invention relates to sensors of a type

especially suited for speed detection, as of the

wheel of a vehicle.

Background Art

Numerous sensors or detectors exist for sens-

ing and providing an indication of some particular

phenomenon. Though the types of phenomena be-

ing detected may vary greatly, various broad cate-

gories of sensors may be perceived. For instance,

the output provided by many types of sensors is

an electrical signal, and it is to this class of sensor

that the present Invention pertains.

Within the broad class . of sensors which pro-

vide an output signal of electrical character, there

are some which are capable of generating the

electrical signal solely as a result of the phenom-

enon being sensed. Such sensors might be elec-

trochemical in nature, or may employ a bimetal to

generate an electrical signal or. still further, may
use a magnetic interaction for generating a signal

potential. On the other hand, another type of sen-

sor requires at least some active electronic circuitry

to provide the basic output signal and accordingly,

relies upon an external source of electrical power

or voltage to supply the circuitry internal to the

sensor, it is with this latter class of sensor that the

present invention is concerned.

Typically, for a sensor incorporating circuitry

requiring an external power source, there will be

required three conductive leads or wires for con-

necting the sensor with a subsequent use (or load)

device. One wire is typically responsible for sup-

plying the operating potential to the sensor; another

wire is responsible for conveying the output signal

from the sensor to the load or use circuitry; and the

third conductor is responsible for providing a refer-

ence potential relative to the operating potential

and also with respect to the output signal. Exam-

ples of. such three-wired sensors may be found in

our copending applications, of even date, entitled

"Inductive Speed Sensor" (Ref: UNIE/P7196EP)

and "Speed Sensor Having Switching Hysteresis

(Ref: UNIE/P7195EP) respectively, to which refer-

ence may be made and which are incorporated

herein by reference. The sensors of those applica-

tions are intended to measure wheel speed, as in

an anti-lock braking system.

In certain applications of sensors of the type

requiring an external supply of electrical power,

there may be relatively little room available for the

running of three wires between the sensor and the

5 use circuit to which it is connected. Moreover, in

instances in which conductive wires must be run

between the sensor and the use circuit, the op-

portunity for difficulty in the respective connections

between circuits is increased by the number of

70 conductors required. Still further, the cost of each

conductor wire and associated connector terminals

may be a significant part of the cost of the sensor

assembly.

Accordingly, it is a principal object of the in-

16 vention to provide, for a sensor requiring an exter-

nal electrical power source, an arrangement em-
ploying fewer than three conductors for connecting

the sensor with a use circuit.

it is a further object of the present invention to

20 provide a sensor, and particularly a speed sensor,

having improved circuitry for providing electrical

power thereto and an output therefrom to a use

circuit, included in this object is the provision of

input circuitry associated with the use circuit adapt-

25 ed to support the foregoing objects.

Disclosure of the Invention

30 According to the invention there is provided an

improved combination of a sensing circuit for con-

nection with a load or use circuit utilizing but two

conductors for conveying the requisite electrical

power to the sensor and the requisite output signal

as from the sensor to the use circuit. The sensing

circuit has one or more active elements requiring a

regulated operating potential and a reference po-

tential, and further includes an output circuit for

providing an output signal to the use circuit. The

40 output signal is representative of the phenomenon

being sensed and, in the illustrated and preferred

embodiment, is representative of wheel speed. The

use circuit is adapted to receive the output signal

and further, is the relative source of a source

4$ potential and the reference potential. As part of the

improvement, the sensing circuit includes first and

second terminals adapted to be conductiveiy con-

nected with the use circuit source potential and

with the use circuit reference potential respectively

so to provide the source potential and the reference

potential thereat Moreover, the output circuit of the

sensing circuit includes the first terminal for provid-

ing the output signal thereat for connection , to the

use circuit Still further, the sensing circuit includes

regulated voltage supply circuitry which is oper-



EP 0 363 001 A2

ativsly connected to the firsWw the second termi-

nals for receiving the source potential and the

reference potential and for providing the regulated

operating potential to the sensing circuit.

The use circuit includes, at its input, first and

second terminals for the connection with the re-

spective first and second terminals of the sensing

circuit The use circuit further includes a load im-

pedance and signal processing circuitry, each op-

eratively connected to the first terminal of that use

circuit. The load impedance is. adapted to be con-

nected to a supply voltage for providing the source

potential, unregulated, at the first terminal, and the

signal processing circuitry is adapted to receive the

output signal from the sensing circuit

The output circuit of the sensing circuit in-

cludes a power buffer comprised of a semiconduc-

tor operatively connected to the reference potential

and to the source potential at the first terminal. The

semiconductor is responsive to a control signal

from the sensing- circuitry for providing the output

signal at the first terminal. The semiconductor, par-

ticularly if a bipolar transistor, includes a current-

shunting resistor in its base circuit for preventing

lock-up of the semiconductor in a particular con-

duction state resulting from powering-up the sens-

ing circuitry with the unregulated source potential.

Brief Description of the Drawings

Figure 1 depicts, partly in block diagram-

matic form , a speed sensor or detector incorporat-

ing the output circuitry and voltage regulating cir-

cuitry in accordance with the invention;

Figure 2 is a schematic diagram, partly in

block diagram form, of the output circuitry and

voltage regulation circuitry of the sensor of Figure

1 , shown operatively connectedjo a use circuit;

Figure 3 depicts the waveform of the output

signal from the speed sensor of Figures 1 and 2;

Figure 4 depicts a schematic diagram of an

alternative form of the output circuitry and voltage

regulating circuitry of the sensor of Figure 1 ; and

Figures SA-5C depict various waveforms

present at various test points (TP) in the circuit of

Figure 4.

Best Moda(s) for Carrying Out the Invention

Although the prevent invention may find utiliza-

tion in any of a number of types of sensors requir-

ing connection with an external source of electrical

energy and further required to provide an output

signal, it will be described hereinafter in the em-

bodiment of a wheel speed detector, as for exam-

ple of the type which might be used in an anti-lock

braking system. With the exception of the output

circuitry and tH^oitage regulating circuitry of the

invention, the remainder of the speed detector or

sensor to be hereinafter described will be substan-

tially the same as that described in either of the

s aforementioned copending applications , to which

reference may be made for additional detail not

inconsistent herewith and which is incorporated

herein by reference.

Referring to Fig. 1 there is depicted in dia-

w grammatic form, a speed detector or sensor 10

operatively positioned adjacent a tone wheel 12.

The tone wheel 12, and more particularly the pins

or teeth 14 thereof, are formed of a metal which

will interact with the speed sensor 10. The tone

15 wheel 12 rotates in the direction indicated by the

arrow, its speed of rotation is typically correlated

with the speed of some other member, the speed

of which is ultimately to be determined, as for

instance the speed of an automobile wheel for use

30 in an anti-lock braking system.

Briefly, the tone wheel 12 is provided with a

relatively large number of teeth 14 separated by

respective intermediate spaces or slots 15. The

pitch B between the same point on successive

25 teeth 14 is uniform about tone wheel 1

2

v
^gair_of

-

iron-cord coils L1
^
andMj prgyid^thQ .PftYSfea1

sensing_c^&o.0^^y^cjU directly interact with the

tone wheel 12. The sensing coils L1 and 12 are

offset from one another relative to the passing

ao teeth 14 on tone wheel 12 such the change affect-

ing or induced in each coil is relatively offset or out

of phase with that of the other. In addition to the

coils L1 and 12. the sensor 10 includes a phase

sense oscillator 20, a tuned sensor network 22, a

os phase condition detector 24' and a hysteresis con-

trol circuit 80. The phase condition detector 24, is

shown as including, within broken lines, the voltage

regulating and output circuitry 28, incorporating the

invention.

40 Referring briefly to the circuitry and operation

of the "front-end" of the sensor 10, the phase

sense oscillator 20 includes an oscillator formed of

coil L1, capacitors C2 and C3, a resistor R2 and a

comparator 91 connected as a closed loopjOam^

45 ... pfffflfnr Q1 ?arves to digitize the otherwise the

sinusoidal waveform and provide a digitized output*

'

Identified as SIG ArtRSTuned sensor network~22

"
includes "coil"lircapacitor C4 and C5, resistor R3

and comparator 92. Tuned network 22 is driven by

so oscillator 20 and similarly provides a digitized out-

put signal, identified as SIG 8. SIG A and SIG B

are connected to the C and O inputs respectively

of a O-type fiip-fiop 50 in the phase condition

detector 24 . Depending upon whether or not SIG B

55 "leads" SIG A had a particular positioning of the

tone wheel 12, the Q output of fiiprfiop 50 will be

either a logic high or a logic low. When the phase

relation between SIG A and SIG 8 reverses, the.

3
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state of the Q output of flip-flop 50 undergoes a

transition. That transition, or at least a transition in

a particular direction as from a logic low to a logic

high state, forms the basis of the reference event

signal to be provided as the output from the sensor

1 0. A hysteresis circuit 80 comprised of a resistor

R5 and diode CR5 is connected between the Q
output of flip-flop 50 and either the oscillator 20 or

tuned network 22 to provide a desired degree of

hysteresis.

The various active elements of sensor 10, in-

cluding comparators 91 and 92 and the flip-flop 50

require connection with a reference potential, such

as ground, and an operating potential, such as +5
volts. Although those active elements may employ

CMOS devices and may be relatively tolerant of

some variations in their operating potentials, it is

preferable that the operating potential be regulated.

A regulated + 5 volt operating potential is provided

on lead 70 from voltage regulation and output cir-

cuit 28' in a manner to be hereinafter described.

Further still, the Q output of flip-flip 50 appears on

a conductor designated 72 which extends to the

output circuitry 28 . That signal from flip-flip 50 is

processed by the output circuit 28' as will be

described for extension to a load or use circuit 75

which may further condition the signal from the

sensor 10.

In accordance with the invention, reference is

made to Fig. 2 for one embodiment of the voltage

regulation and output circuitry 28, and the cor-

responding input circuitry in the use circuit 75 in

accordance with the invention. The signal appear-

ing on lead 72 from flip-flop 50 transitions between

a logic low and logic high state, with the occur-

rence of such transition being the desired output

event to be provided by the sensor 10 to the use

circuit 75. The sole connection of sensor 10 with

use circuit 75 is via a pair of conductors des-

ignated 73 and 74 connected between respective

pairs of terminals on sensor 10 and use circuit 75.

The conductors 73 and 74 may take a variety of

forms, but most typically are a pair of insulated

wires which may be several feet in length. Specifi-

cally, sensor 10 includes terminals 78 and 77 and

use circuit 75 includes terminals 78 and 79. More

specifically, conductor 73 connects terminal 76 with

terminal 78 and conductor 74 connects terminal 77

with terminal 79, It will be understood that each

terminal and respective conductor may also be

. viewed as an integral unit. Terminals 76 and 77

represent the sole electrical connection of sensor

10 with other circuitry such as use circuit 75. The

output signal from sensor 10 to use circuit 75 is

generally conveyed via conductor 73 from terminal

76 to terminal 78, Similarly, the supply of a source

potential from use circuit 75 to the voltage regula-

tion circuitry 28, for developing the regulated volt-

age 70 is also provided via terminal 78, conductor

73 and terminal 76. It will be noted in Fig. 2 that a

reference potential, such as ground potential, is

provided from use circuit 75 via terminal 79 and

s conductor 74 to terminal 77. That reference poten-

tial appearing at terminal 77. of sensor 10 is ex-

tended to such other circuitry of the sensor as is

required to be referenced to that potential.

Referring briefly to the load or use circuit 75,

?o the terminal 78 provides an input thereto for the

output signal from sensor 10 but also serves to

supply a source potential to sensor 10. Specifically,

terminal 78 is connected to an input of an amplifier

81 or similar active element such as a flip-flop,

75 CMOS and/or TTL logic or an input buffer circuit

which serves an initial signal processing function.

Also connected to the terminal 78 is an impedance,

depicted here as a load resistance RL and which is
.

connected at its other end to a +13 volt DC supply

ao voltage. That supply voltage may be unregulated

and is remote from sensor 10 and is associated

with use circuit 75.

Returning to a consideration of the circuitry of

sensor 10, the signal on lead 72 from flip-flop 50 is

25 extended to the output circuit 28', and specifically

to an included signal conditioner circuit 82 shown

partly in block diagram form. The signal conditioner

82 is preferably for the purpose of converting the

state-transition events on lead 72 to respective

30 short digital pulses and for further providing a mea-

sure of power buffering between the flip-flop 50

and the terminals 76, 77. Signal conditioner 82 may
include various active CMOS and/or TTL semicon-

ductors to provide the requisite functions, a single

35 NMOS field effect transistor Q10 being depicted

herein as the final element of signal conditioner 82.

The signal on lead 72 either directly or indirectly

controls conduction of the transistor Q10 to provide

the appropriate output signal. The drain electrode

40 of Q10 is connected to the terminal 76. A 5-volt

zener diode CR1 1 is connected from the reference

potential to the terminal 76 and thus also to the

drain electrode of transistor Q 10. The zener diode

CR 1 1 assures that the voltage Vo appearing at the

45 terminal 76 does not exceed 5 volts, even though

the supply voltage at the upper end of resistor RL
in use circuit 75 is 1 3 volts. Thus, the zener diode

CR1 1 in combination with the resistance Rt serve

to assure that the source voltage appearing at

so terminal 76 does not exceed 5 volts in the illus-

trated embodiment. However, as depicted in Fig. 3,

when the transistor Q10 is driven into conduction

via its gate electrode by the control signal from flip-

flop 50, it draws a current It which is substantiaily

55 greater than the current normally flowing through

Rt, and thus causes the voltage at terminals 76 and

78 to drop substantially below the 5;voit source

potential existing when the transistor is not con-
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ducting. In fact, the low imjJlMnce of the conduct-

ing transistor Q10 causes the voltage Vo at termi-

nals 76 and 78 to closely approach the reference

potential. This signal thus comprises the output

from sensor 10 which in turn constitutes the input

signal to amplifier 81 in the use circuit 75.

In order to assure that that the +5 volt DC

supply on lead 70 to the remaining circuitry of

sensor 10 is regulated, or in other words is sub-

stantially unaffected by the voltage swings in the

source voltage appearing at terminal 76 when the

output signal drops to nearly 0 volts, a simple

regulation circuit is provided by the diode CR12

and storage capacitor C20. Diode CR12 has its

anode connected to terminal 76 and its cathode is

connected to one terminal of capacitor C20, the

other terminal, of that capacitor being connected to

the reference potential. The regulated +5 volt sup-^

ply is obtained at the junction between diode CR1

2

and capacitor C20. This form of regulated voltage

supply circuit is relatively effective in the present

speed sensor 10 since the duty cycle during which

transistor Q10 conducts relative to its interval of

nonconduction is relatively short, as depicted In

Fig. 3. During nonconduction of transistor. Q10, the

5-voit source potential determined by zener diode

CR1 1 serves to charge capacitor C20 to that level.

During the intervals when Q10 is conducting, the

diode CR12 is poled such that it prevents dis-

charge of the capacitor C20 through transistor Q10,

Assuming the duty cycle or rates of T0n to Top? is

relatively small, the 5-volt level on lead 70 will be

maintained. Although an increase in the speed of

tone wheel 12 will tend to decrease the interval of

.

Toff relative to T0N( the value of capacitor C20 is

typically selected to accommodate that situation at

the highest expected speeds. For instance, in the

illustrated embodiment capacitor C20 may have a

value of 0.2 uf.

Referring to Fig. 4, there is depicted voltage

regulation and output circuitry 28" of an alternate

embodiment from that depicted in Fig. 2. With

respect to the use circuit 75, the configuration is

the same as that of the embodiment of Fig. 2,

however the value of the load resistance Ri may

differ in accordance with output circuit 28". In the

present instance, RL has a value ,
of one kohm.

Included within the dotted block defining the volt-

age regulation and output circuitry 28* is a further

D-type flip-flop 84 having the Q output of flip-fiop

50 extended to the C input thereof via lead 72. The

D-input of flip-flop 84 is connected to +5 volt such

. that, the Q output thereof transitions to a logic high

state each time the C input transitions from a logic

. low to a logic high state. Note that SIQ A is

connected, via lead 85, to the FTinput of flip-fiop 84

such that the Q output of the flip-flop transitions to

its low state when S1G A next returns to its low

state. Since 9(*R is oscillating between its high

and low state at a relatively high frequency, i.e., 20

kHz, but the Q output of flip-fiop 50 transitions at a

rate which is far slower and is determined by the

5 speed of tone wheel 12, the signal at the Q output

of flip-flop 84 will appear as a relatively brief pulse

of less than about 0.03
.
ms. Flip-flop 84, like flip-

fiop 50, includes CMOS circuitry and might also

have been part of the circuitry included in the block

10 designated SIGNAL CONDITIONER 82 OF FIG. 2.

Fig. 5A depicts the waveform appearing at test

point TP6 at the Q output of flip-flop 50 and Fig.

58 depicts the puise-iike waveform appearing at

TP10 at the Q output of flip-flop 84. As mentioned

1$ earlier, the transitioning of the Q output of flip-flop

50 from a low state to a high state represents the

timing event which is to ultimately provide the

output signal from the sensor 10. It will be noted

that the puise at TP10 coincides with that event.

20 To provide power buffering, the output signal

from flip-flop 84 at TP40 is connected to the termi-

nal 76 via a semiconductor switch such as bipolar

transistor .
011. Transistor Q11 is, at least in func-

tion, analogous to FET Q10 in* Fig. 2. The emitter

25 of transistor Q11 is. connected to ground and its

collector is connected through a small resistor R12

to the terminal 76. Resistor R1 2 may typically have

a value of 10 ohms. The control signal from TP10

is applied to the base of transistor Q11 via a

so current limiting resistor R10. A further resistor R11

is connected between the base of transistor Q11

and ground to provide a current shunt path for

maintaining the transistor in its nonconducting state

during powering-up when the operating potential of

35 + 5V may not yet have achieved steady state.

in the absence of a current shunt such as

provided by resistor R11, it is possible for a bipolar

transistor such as Q1 1 to begin conduction when

the potential at its collector is only several volts

40 and a first pulse, either random or normal, appears

at its base. Should that occur, the conduction of the

transistor at that time would prevent the regulated

supply from reaching its steady state level and the

output would lock-up in that state. However, by

45 selecting resistor R11, and also resistor R10, of

appropriate values, it is possible to shunt enough

current from the base of transistor Q1 1 to ground

during the brief powering-up interval. In the illus-

trated embodiment, resistor R10 is 7.5 kohm and

so resistor RII is 4.3 kohm. These values permit suffi-

cient base current to drive transistor Q11 once the

operating potential is at or near steady state.

Referring to Fig. 5C, each time a positive-going

pulse appears at TP10 as depicted in Fig. SB, the

55 normally-nonconducting transistor Q11 is driven

into conduction. When transistor Q11 is not con-

ducting, which is the much greater percentage of

the time, the current I drawn through the load Ru in

5
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use circuit 75 to supply the regulated power supply

circuitry, to be hereinafter described, is small. On

the other hand when transistor Q11 is driven into

conduction, the current I increases significantly

through the much lower impedance path which

includes resistor RL t resistor R12 and the low im-

pedance of the conducting transistor. Fig. 5C de-

picts the resulting signal appearing at TP1 1 at the

collector of transistor Q1 1 and thus also at terminal

76. During the time transistor Q1 1 is not conduct-
'

ing, current I may have a value of only about 3 mA
such that the source potential appearing at terminal

76 is about 13 volts - 3 volts = 10 volts. On the

other hand, when transistor Q1 1 conducts, the volt-

age at terminal 76 drops to nearly 0 volts. This

signal, depicted in Fig. 5C, is conveyed from termi-

nal 76 via. conductor 73 to terminal 78 of use circuit

75 and thus to the amplifier 81

.

The voltage regulating circuitry of Fig. 4 is

functionally similar to. but differs from, that of Fig.

2, As previously, a diode CR12 has its anode

connected to the terminal 76 and its cathode con-

nected to the further portion of the voltage regulat-

ing circuitry. The cathode of diode CR12 is con-

nected to the collector of a transistor G12. the

emitter of which serves as the output for the regu-

lated + 5 volt operating potential to the remainder

of sensor 10. Diode CR12 serves to isolate the

voltage regulating circuitry from transistor Q11

when the latter is conducting. When transistor Q11

is not conducting, the source potential of about 10V

DC is applied to diode CR12 to supply the voltage

regulating circuitry connected to its cathode.

As an alternative to the single capacitor C20 of

Fig. 2. the remainder of the voltage regulating

circuitry of Fig. 4 includes the transistor Q12, a

resistor R13. a zener diode CR13 and two capaci-

tors C21 and C22. Capacitor C22 has a value of 0.2

uf and is connected between the emitter of transis-

• tor Q12 and ground to serve a storage and smooth-

ing function analogous to that of capacitor C20 of

Fig. 2. The regulated +5V is provided across ca-

pacitor C22 at lead 70'. Zener diode CR13 and

noise suppression capacitor C21 are connected in

parallel between the base of transistor Q12 and

ground and serve, in combination with resistor R13

connected between the base and collector of tran-

sistor Q12, to regulate the conduction of that tran-

sistor. Zener diode CR13 has a value of 5.1 volt in

order to regulate the operating potential. Resistor

R13 may have a value of 1 kohm and capacitor

C21 is 0.1 uf. The inclusion of transistor 012 and

zener diode CR13 in this configuration gives im-

proved voltage regulation for fluctuations in the

source potential, and particularly for. drops in that

potential.

Thus, it will be seen^that the voltage regulating

and output circuitry 28" is functionally similar to

that of 28' in Fig. 2; however, it will be noted that

the output signal appearing at terminal 76 now

varies between about 10V DC and ground whereas

in the fig. 2 embodiment it was between 5V DC
s and ground. In either event, the sensing circuit 10

requires but two conductors, 73 and 74, to provide

it with the requisite power connections and to sup-

ply the output signal to an appropriate use circuit.

Although this invention has been shown and

70 described with respect to detailed embodiments

thereof, it will be understood by those skilled in the

art that various changes in form and detail thereof

may be made without departing from the spirit and

scope of the claimed invention.

75

Claims

1 . In the combination of a speed sensing circuit

20 for connection with a use circuit the sensing circuit

having one or more active elements requiring a

regulated operated potential and a reference poten-

tial and output circuit means for providing an output

signal to the use circuit, the output signal being

25 representative of the phenomenon being sensed,

and wherein said use circuit is adapted to receive

said output signal and is the relative source of a

source potential and the reference potential, the

improvement comprising:

30 said sensing circuit including first and second ter-

minals adapted to be conductively connected with

said use circuit source potential and with said use

circuit reference potential respectively to provide

said source potential and said reference potential

35 thereat;

said output circuit means being operatively con-

nected to said first terminal for providing said out-

put signal at said first terminal for connection to

said use circuit; and

40 said sensing circuit including regulated voltage

supply means operatively connected to said first

and said second terminals for receiving said source

potential and said reference potential and for pro-

viding said regulated operating potential.

45 2. The combination of claim 1 wherein said use

circuit includes first and second terminals adapted

for said conductive connection with the respective

said first and second terminals of said sensing

circuit, said use circuit further including impedance

so means and signal processing means each oper-

atively connected to said first terminal thereof, said

impedance means being adapted to be connected

to a supply voltage for providing said source poten-

tial, unregulated, at said first terminal and said

55 signal processing means being adapted to receive

said output signal from said sensing circuit.

3. The combination of claim 2 . wherein said

output circuit means includes a power buffer, said



buffer comprising a semicor r operativeiy con-

nected io said reference potential and to said

source potential at said first terminal and being

responsive to a control signal from said sensing

circuitry for providing said output signal at said first s

terminal.

4, The combination of claim 3 wherein said

semiconductor is a bipolar transistor having a base

electrode for receiving said control signal, and fur*

ther including current shunting means operativeiy w
connected with said transistor for preventing lock-

up conduction by said transistor during powering-

up of the sensing circuitry with the unregulated

source potential and until said regulated operating

potential is substantially at steady state. fa

5, The combination of claim 4 wherein said

current shunting means comprises resistance

means connected between said transistor base

electrode and said reference potential.

6, The combination of claim 2 wherein said 20

regulated voltage suppiy means includes capaci-

tance means and further includes diode means

operativeiy connected to said first terminal and

poled to prevent discharge of said capacitance

means by a relative decrease in the unregulated 25

source potential at said first terminal.

7
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© Two-wire sensor.

© A sensor is provided for connection with a use

circuit via
,
two conductors. The sensor receives its

electrical power from the use circuit via the two

conductors and simiiariy provides its output signal

indicative of the sensed phenomenon via the same

conductors. An unregulated source potential is pro-

vided to a terminal of the sensor from a supply

potential via the use circuit. Voltage regulating cir-

cuitry in the sensor converts the unregulated source

potential to a regulated operating potential for its

active circuit elements. Certain output circuitry in the

sensor is connected to the terminal having the un-

regulated source potential for conveying an output

signal from the sensor to the use circuit.

UJ

no, i

DIRECTION
OF

ROTATION — r



J
Eur pe

Patent EUROPEAN SEARCH
REPORT

Application Number

EP 89 30 8584

DOCUMENTS CONSIDERED TO BE RELEVANT

Category
Citation of document with indication, where appropriate,

of relevant passages

EP-A-0 355 502 (THE BOEING COMPANY)
* page 2, lines 3 - 14 "

* page 6 t line 36 - page 7, line 33;

figure 2
*

FR-A-2 112 633 (JAEGER)
* page 2, lines 6-11; figure 5

*

GB-A-2 186 979 (ALFRED TEVES GMBH)
* page 2, lines 65 - 93; figure 2

*

The present search report has been drawn up for ail claims

Relevant

to claim

CLASSIFICATION OF THE
APPLICATION (Int. CI.3)

1-3 G01
P3/48

TECHNICAL FIELDS

SEARCHED (Int. CI.5)

G 01 P

Place of search

The Hague

Date of completion of search

28 March 91

Examiner

ROBINSON MA
CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant If combined with another

document of the same catagory
A : technological background
O: non-written disclosure

P: Intermediate document
T : theory or principle underlying the invention

E
: earlier patent document, but published on, or after
the filing date

D
: document cited in the application

L : document cited for other reasons

&
:
member of the same patent family, corresponding
document


